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The aim of this paper was to test the effectiveness of an estrus synchronization method during the reproductive 
season in goats kept under extensive conditions as well as to evaluate the effectiveness of natural breeding versus 
artificial insemination with freshly collected and diluted semen. Estrus synchronization was performed using 2 successive 
administrations of PGF2alpha in 20 cycling does. Next, 2 groups of 10 does and 2 fertile bucks each were randomly 
created. In group 1 the females were naturally covered by the two bucks, as soon as heats were expressed. In group 2 
semen was collected from the two bucks by electroejaculation, diluted using an original extender based on skimmed milk 
and artificial insemination was performed. Pregnancy diagnosis was performed in all females using ultrasounds and all 
pregnancies were monitored until full term. Thus, after performing estrus synchronization followed by natural breeding 
or artificial insemination in the two experimental groups, the following reproductive indices were obtained: group 1: 
conception rate 80% and prolificity 170%; group 2: conception 90% and prolificity 220%. The two biotechnologies - 
estrus synchronization and artificial insemination - are thus complementary, with a major advantage resulting from 
grouped parturitions, which fully justifies their use in goats breeding. 
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Introduction 
Estrus synchronization and artificial insemination are commonly used in bovines and 
represent a key factor for the genetic progress of this species. For the same purpose, these 
biotechnologies represent a useful tool for goat breeders as well, being nowadays frequently 
performed in the intensive system (Gordon, 2004). Estrus synchronization allows a faster estrus 
detection prior to artificial insemination and moreover, enables timed artificial insemination, when 
all synchronized females are bred without heat checking, which is extremely labor and cost 
effective. Nevertheless, not all breeds have the same response to such hormonal treatments and 
technologies, while the rearing and feeding system, as well as nutritional value of the ratio are also 
key components in the success of such endeavors (Noakes et al., 2001). 
Estrus synchronization in goats can be achieved using synthetic progesterone such as 6 - 
methyl -17 alpha acetoxy progesterone (MAP) or fluorogestone acetate (FGA) as well as natural 
progesterone by injection, oral administration or intravaginal sponges and pessaries. The success 
rate varies among studies, between 80-100% (Ishwar and Pandey, 1990). Since prostaglandins 
became available, another option of synchronizing cycling does is luteolysis. The success rate 
reported by several authors also varies between 80-100% (Perera et al., 1978; Ott et al., 1979; 
Bretzlaff et al., 1983; Alacam et al., 1985; Ishwar and Pandey, 1990). 
Therefore, the aim of this paper was to test the effectiveness of an estrus synchronization 
method during the reproductive season in Romanian mixed breed goats kept under extensive 
conditions as well as to evaluate the effectiveness of natural breeding versus artificial insemination 
with freshly collected and diluted semen. 
 
Materials and methods 
The goat farm included in this study is part of a family type farm, which includes 40 does 





were subjected to a general clinical examination, all of which were declared clinically sound. Two 
experimental groups were created, each consisting of 10 does and two bucks. 
The estrus cycle was synchronized in all females with prostaglandin F2alfa, given that the 
experiments were performed during the breeding season. In order to achieve this, we applied a 
hormonal treatment, which consisted of administering 0.375 mg (1.5 ml) from a synthetic analogue 
of prostaglandin F2alpha (Cloprostenol 25 mg/100ml, Roflavol, Romvac), twice, at 13 days 
interval. They were completely separated from males throughout the whole duration of the 
treatment. 
Natural breeding was performed on a group of 10 synchronized does (group 1). Within 24- 
48 hours of the last dose of prostaglandin, goats were carefully monitored in order to detect clinical 
signs of heats. All females were diagnosed with normal intensity behavioral estrus, and therefore 
the two bucks were introduced for free mating. During two days, all does were mounted several 
times by the two bucks. 
Artificial insemination was performed on another group of 10 synchronized does (group 
2). The bucks that were selected for semen collection were 3 and 3.5 years old, with proven fertility, 
as they had been used for natural breeding during the previous years. They were prepared for the 
reproductive activity by adequate nutrition and management. Semen was collected using a Premier 
1 electroejaculator for small ruminants. Electroejaculation was preferred instead of the artificial 
vagina method, since males were not trained for such procedures. 
The macroscopic examination of semen was performed right away, by assessing the 
volume, color, consistency and impurities of the ejaculate, immediately upon collection, by direct 
inspection of the collection bottle. 
The microscopic examination required assessment of sperm waves, motility and density of 
spermatozoa, using an optic microscope. Thus, a drop of semen was deposited on a degreased, dry 
and preheated slide and subsequently covered with a coverslip. Examination was performed with 
the 10X objective. The first step was the visualization of the wave movement of the sperm. Density 
was assessed next, by observing the distance between neighboring spermatozoa and comparing it 
to the size of their heads. Ultimately, sperm motility was assessed by subjectively establishing the 
percentage of sperm with vigorous forward movements. Eosin-nigrosine colored smears were also 
performed to reveal the percentage of dead and abnormal sperm. Subsequently, the concentration 
of spermatozoa was determined using a Burker-Turk counting chamber. 
The freshly harvested semen from the two bucks was mixed (to eliminate the individual 
factor but also to obtain the competitive effect) and then diluted with an original extender made 
from skimmed UHT cow milk (Parmalat) 0.1% fat, supplemented with antibiotic-antimycotic 
(Sigma) at a concentration of 1%. No egg yolk was added, due to its known negative impact on 
goat semen. The volume of extender was calculated based on concentration, so the final dose would 
contain 200 million sperm/ml. An initial dilution was made at 37°C (1:1), and after equilibration, 
the final volume of extender was added at room temperature. 
After 48-56 hours from the last prostaglandin administration, estrogen-specific behavioral 
changes were observed (females were restless, loud, and refused to eat) as well as local changes in 
the vulva through swelling and congestion. Artificial insemination was performed exactly 56 hours 
after the last administration of prostaglandin, in order to obtain an adequate synchronization with 
the time of ovulation. The method chosen for artificial insemination was intracervical, with the 
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Pregnancy diagnosis was performed in all females 45 days after insemination using 
ultrasounds and all pregnancies were monitored until full term. Conception rate as well as 
prolificacy were recorded for both groups. 
 
Results and discussions 
Following the estrus synchronization treatment performed in 20 mixed breed goats during 
the breeding season with prostaglandin F2alfa, heats were observed in all females within 32-40 
hours of the last administration (Figure 1). Estrus was normally expressed, both behavioral 
(agitation, intense bleating, appetite suppression) and local signs (swelling and congestion of the 
vulva). The duration of the estrus was 20 ± 3 hours (Figure 2). 
 
 
        
 
      
 
        
 
      
 








          
 
        
 
Fig.2. Estrus duration in synchronized does 
 
Group 1, made up of 10 does prepared for natural breeding, was placed in the same stall 
with two bucks, allowing free breeding. The bucks showed adequate sexual reflexes, 





Does in group 2 were completely isolated from males, and 56 hours after the onset of 
estrus, artificial insemination was performed with freshly collected and diluted semen. 
Semen collection was successfully performed in both selected bucks. After approximately 
4-5 electric stimuli 1.3-1.5 ml of semen were obtained. Following the macroscopic examination of 
the freshly collected semen, the following results were obtained (Table 1): 
 
Table 1 Macroscopic examination of semen obtained by electroejaculation 
Macroscopic parameter Buck 1 Buck 2 
Volume 1.3 ml 1.5 ml 
Color Yellowish white Yellowish white 
Aspect Creamy Creamy 
 
The microscopic examination of freshly collected semen, yielded the following results 
(Table 2): 
 
Table 2 Microscopic examination of semen obtained by electroejaculation 
Microscopic parameter Buck 1 Buck 2 
Spermatic waves ++++ ++++ 
Subjective motility 95% 95% 
Density D D 
Sperm abnormalities or immature spermatozoa <10% <10% 
Concentration 3.9 billions/ml 3,7 billions/ml 
 
 
Since the ejaculates obtained from the two bucks met the macroscopic and microscopic 
examination criteria, they were pooled, diluted with the original extender and introduced 
intracervically, using an insemination catheter and speculum, to the 10 does belonging to group 2 
(1 ml of diluted sperm containing 200 million spermatozoa). 
Both experimental groups were carefully monitored to observe the percentage of females 
that returned to heats, which were considered non-pregnant. 
Thus, in group 1 (natural breeding), the heats returned in 2 goats (20%) and in group 2 
(artificial insemination) in one goat (10%). All of these females were naturally bred at the time of 
heat re-occurrence, after which anestrus was observed. 
At 45 days from the date of the breeding or artificial insemination respectively, pregnancy 
diagnosis was performed using the ultrasound method. On this occasion, the following results were 
obtained: 
Group 1 (natural breeding): 
• 8 pregnant goats, of which 3 had twins and 3 had triplets; 
• 2 goats with early gestation, diagnosed transrectally (resulting from the second breeding) 
(Figure 3). 
Group 2 (artificial insemination): 
• 9 pregnant goats, of which 5 had twins and 4 had triplets; 
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Fig.3 Pregnancy diagnosis in group 1 
 
Fig. 4 Pregnancy diagnosis in group 2 
 
 
Pregnancy advanced smoothly in both groups, without any complication, while the first 
parturition occurred at 148 days of pregnancy. Over the next 3 days, the 17 pregnant does from 
both groups that were initially diagnosed pregnant at 45 days had eutocic parturitions, without 
complications. The other 3 does, diagnosed with early gestation, gave birth about 20 days later. 
Thus, following estrus synchronization and natural breeding or artificial insemination, 
respectively, in the two experimental groups, the following reproductive indices were obtained: 
group 1: conception rate 80% and prolificity 170%; group 2: conception 90% and prolificity 220%. 
Estrus synchronization during the main breeding season (autumn) in goats is mainly used 
to facilitate artificial insemination. Conventional therapeutic protocols are based on a scheme that 
aims to administer progesterone for 14 days and to induce the Rebound effect (Hafez and Hafez, 
2000). Our research has shown that estrus induction and synchronization during the breeding 
season with prostaglandin F2alfa is also highly effective, being cost-effective, easy to apply and 
with excellent results on heat manifestations in treated does. The timing of the estrus occurrence 
as well as heat duration were very well synchronized, as were parturitions in pregnant goats. 
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Accordingly, we consider it extremely appropriate to use prostaglandin F2alpha to synchronize 
estrus during the breeding season in goats, given its marked luteolytic effect. 
Collection of semen from bucks by electroejaculation, yielded very good results; the 
ejaculates had superior quality and met the optimum quality parameters of this species. The 
extender based on skimmed milk (0.1% fat) was chosen for the dilution of semen, without the 
addition of egg yolk, which provided adequate sperm viability as shown by the high percentage of 
gestations obtained from artificial insemination. 
The method of intracervical artificial insemination gave satisfactory results, given the high 
conception rate and superior prolificity obtained in the experimental group 2. The slightly inferior 
results regarding conception rate and prolificity obtained by natural breeding can be explained by 
the fact that all 10 females presented heats over a very short period of time, being repeatedly 
mounted by the two males, which probably led to their exhaustion and decreased ejaculate quality. 
Therefore, we consider it appropriate to use artificial insemination in case of heat synchronization 
of goats on a farm, because the number of females showing heats over a short period of time is 
high, which can lead to the exhaustion of males which are used for natural breeding. 
Performing artificial insemination in goats is particularly recommended when 
improvement of genetics is desired, by using semen collected from males with superior traits, or 
when the number of males on a farm is insufficient to provide natural breeding of all females 
(Groza, 2006). At the same time, whenever estrus induction and synchronization is performed, 
artificial insemination appears to be a necessity due to the compression of estrus manifestation 
interval in females (a large number of females show heats over a very short time) and consecutive 
exhaustion of males used for natural breeding (Șonea, 2013). 
The two biotechnologies - estrus induction and artificial insemination - are therefore 
complementary, the application of only one of them leading to unsatisfactory results. At the same 
time, the major advantage resulting from grouped parturitions fully justifies the use of these 
breeding biotechnologies in the caprine species. 
 
Conclusions 
The application of estrus synchronization treatments in goats during the breeding season 
with prostaglandin F2alfa followed by natural mating or artificial insemination with freshly diluted 
sperm, allowed the following conclusions and recommendations to be made: 
1. The protocol of estrus induction and synchronization during the breeding season with 
the F2alfa prostaglandin is extremely effective, being cheap, easy to apply and with 
excellent results on heat manifestation; 
2. The method of intracervical artificial insemination gave satisfactory results, given the 
high conception rate and superior prolificity obtained in the experimental group 2; 
3. We recommend the use of prostaglandin F2alfa for the synchronization of estrus 
during the breeding season in goats, given its marked luteolytic effect; 
4. We recommend dilution of goat semen with skimmed milk extenders without egg yolk, 
considering the positive results obtained in this study; 
5. We recommend the application of artificial insemination to goats when improvement 
of genetics is desired, by using semen collected from males with superior traits, or 






6. We also recommend the use of artificial insemination in case of heat synchronization 
of goats on a farm, due to the compression of estrus manifestation interval in females 
and consecutive exhaustion of males used for natural breeding. 
 
References 
1. Alacam E, Oszar S, Kilicoglu C, Guven B, Izgur H, Tekele T, Glatzel P (1985). Induction of estrus 
in Saanen goats at early breeding season by intravaginal progesterone sponges (MAP1 or by 
prostaglandin F2alpha injections. Effect on different age groups. Theriogenelogy 24, 283-291. 
2. Bretzlaff KN, Hill A, Ott RS (1983). Induction of luteolysis in goats with prostaglandin F2alpha. 
Am. J. Vet. Res. 44, 1162-1164. 
3. Gordon I (2004). Reproductive Technologies in Farm Animals. CABI Publishing House. 
4. Groza I (2006). Ginecologie, andrologie şi obstetrică veterinară Compedium, Editura Academiei 
Române, Bucureşti. 
5. Hafez B, Hafez ESE (2000). Reproduction in Farm Animals. Lippincott Williams & Wilkins, 
Philadelphia. 
6. Ishwar AK, Pandey JN (1990). Estrus synchronization and fertility behavior in Black Bengal 
goats following either progesterone or prostaglandin treatment. Theriogenology 34 (5), 1015– 
1024. 
7. Noakes DE, Parkinson TJ, England GCW (2001). Arthur’s Veterinary Reproduction and 
Obstetrics 8th edition, W.B. Saunders, Elsevier. 
8. Ott RS, Nelson DR, Lock TK, Hixon JE (1979). The effect of two levels of PMSG on ovulation in 
goats. Theriogenelogy 2, 105 
9. Perera BMA, Bongso TA, Abeynaike P (1978). Estrus synchronization in goats using 
cloprostenol. Vet. Rec. 102, 314. 
10. Şonea A (2013). Tratat de fiziologia animalelor şi etologie, Ed. Printech, Bucureşti. 
